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Observed warming in the high northern latitudes has implications related to increased Historical Fire Database

fire in both boreal forest systems and tundra. Warming and modifications to climate
patterns has led to an increase in fire occurrence in the tundra, a biome not known for

broad-scale fire. The overarching question we are addressing is: )
Fire Occurrence

If fire increases in landscapes where fire is neither currently nor historically of great T
importance, what impacts will this have on ecosystems and ecosystem services? e @7 gl
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| Current accounting of historical fire for the circumpolar arctic is not complete, partly
due to lack of developed algorithms for tundra fire detection. Current satellite-based
methods for mapping fire at northern latitudes are focused on algorithms tuned to
forested landscapes rather than treeless tundra types, and characteristics of fire effects
in tundra are not well understood for development of such algorithms. Fire regime,
including the occurrence and severity of fire, is most likely changing, and will be
changing quickly since fire is strongly driven by climate. This has important implications
regarding carbon cycling and impacts on ecosystems and ecosystem services.
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Proximity to Transportation Routes fire occurrence under An important component of our work is gathering historical fire locations. The data set

Proximity to Human Settlements projected climate change | is dynamic, and the assembled data will serve as validation and training data for further
research activities. Perimeters and points are obtained and derived from numerous
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* Field Sites
e 2012 Kucher Creek Fire, North Slope, AK, early spring, light severity fire
2010 Kaluktavik River Fire, Noatak National Preserve, AK
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sources and methods:
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* Other field data: five 2010 burn sites in the Noatak, data collected by NPS . .. P , , , , , , , ,
\} | o B | Risk of Ignition Module g — Canadian Large Fire Database (publically available) - GPS perimeters (walking, helicopter, aerial)
(Jennifer Barnes, et al.) : _ _ _ . . | - AICC (Alaska Interagency Coordination Center) — Digitization of historical aerial imagery
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* Burn severity assessment * Soil temperature 2001- 2010 algorithm of ignitions ™ | * Set of 500 classification trees (a forest)
| e Soil organic material profile * Active layer depth (Kucher Creek only) | | * Thresholds for classification based on randomly selected variables
| * Kucher Creek, burn versus unburn, significant parameters: active layer, soil : : : B | ° Final pixel class decided by majority vote
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. moisture 6 cm, soil moisture 12 cm, and soil temperature landscape metrics frequency of ignitions 3;‘ * Training data from 23 Landsat scenes, hand delineated by land cover class using fire
“| * Generalized linear models to predict to parameters as a function of burn - .| |records from the Alaskan Tundra between 1984 — 2010 for platforms L4 — L7.
> severity, significant parameters Decision tree &1 |+ Validation data set currently consists of 14 Landsat scenes.
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-. e SAR data will be used to look | '4 Topography: elevation, slope, aspect l Burn Pixel Mask Fire Seedss 200 Burn pixels in Final Burn.Piers: Restore burned
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